The toluene extract of the stem bark of N. purpurascens (R&P) Mez. contained a large amount of these 2-arylbenzofurans including methyl 7-methoxy-2-(3,4-methylenedioxyphenyl)benzofuran-5-carboxylate (2), a new benzofuran, along with three known compounds identified as kumatakenin (1), 5-(2-propenyl)-7-methoxy-2-(3,4-methylenedioxyphenyl)benzofuran (3), and egonoic acid (4). The structure of the new compound was established on the basis of spectroscopic analysis.
2-Arylbenzofurans are natural products characteristic of the neolignan family. They possess many biological activities, including antifungal and antibacterial, antitrypano somal, cytotoxic and antioxidant activities [1a-1e] . In view of their wide range of biological applications, this class of compounds has attracted the attention of synthetic organic chemists, and new synthetic methods have been designed and developed for the synthesis of the benzofuran skeleton [2a-2e] .
Nectandra purpurascens (R &P) Mez, known as "Sigua blanca" or "Sigua negra," is a small tree (17m tall and 27cm dbh) belonging to the Lauraceae family. It grows at low elevations and is mainly distributed in America from Nicaragua to Brazil [3] . To the best of our knowledge, no phytochemical study of this plant has been reported.
The members of the Nectandra genus that have been chemically investigated are mainly characterized by the presence of benzofuran-and bicyclooctane-type lignans, flavonoids, and alkaloids, several of which have been recognized as bioactive compounds [1a,1c,4b-4j ]. As part of our research on the chemistry of Lauraceae species, we isolated four compounds from the toluene extract of the stem bark of N. purpurascens and determined their structures. The compounds were identified as 5,4'-dihydroxy-3,7dimethoxyflavone (kumatakenin) (1) and three structurally related compounds, methyl 7-methoxy-2-(3,4-methylenedioxy-phenyl)-benzofuran-5-carboxylate (2), a novel 2-arylbenzofuran, and the known compounds 5-(2-propenyl)-7-methoxy-2-(3,4-methylenedioxyphenyl)-benzofuran (3) and egonoic acid (4). The structures were established by IR, EIMS and 1D and 2D NMR spectroscopic analysis and by comparison with the literature data [1c, 5] . Table 1 presents the 1 H and 13 C NMR spectral data of 2, 3, and 4. Norneolignans 3 and 4 contain a C 3 unit joined to C-5 of the 2-(3,4-methylenedioxyphenyl)benzofuran skeleton. They were first isolated from the wood of Anaxagorea clavata [5] . Our 1 H NMR spectra are essentially the same as those reported for these compounds; however, the chemical shifts of the 13 C NMR spectrum of 4 have not been previously reported. The HMBC correlations of the benzylic methylene protons and the methoxy protons were used as the starting points to deduce these assignments ( Figure 1 ). The signal of the benzylic protons at δ 2.96 ppm showed an HMBC correlation with the signals of aromatic methine carbons at δ C 108.9 and 113.5 ppm. These carbon signals in turn displayed correlations in the HMQC spectrum with the hydrogen signals at 6.78 ppm (H-6) and 7.00 ppm (H-4), respectively. The position of the methoxy group was further confirmed by the HMBC spectrum. The 3H-singlet of the OMe at δ 4.00 ppm had exclusively a three bond correlation with a carbon at δ C 146.3 ppm. This signal was assigned as C-7 of the benzofuran unit on the basis of a two bond HMBC coupling between this carbon and the hydrogen at δ 6.78 ppm. Additionally, the singlet methine at δ 6.98 ppm (H-3) revealed correlations to deshielded oxygen-bearing carbons at δ C 157.1 (C-2) and δ C 143.8 (C-7a). The resulting assignments for both the 13 C and 1 H NMR spectra (Table 1) The new compound, methyl 7-methoxy-2-(3,4methylenedioxyphenyl)-benzofuran-5-carboxylate (2), was isolated as an amorphous white powder. The IR spectrum of compound 2 showed bands at 1720.5, 1620, 1118 and 933.5 cm-1, corresponding to the ester, the unsaturated ring, the C-O-C stretching vibration of the furan ring, and the methylenedioxy group in the molecule, respectively. The EIMS spectrum of 2 showed a molecular ion peak at m/z 326 (100 %) and equally intense fragment peaks at m/z 294 [M -CH 3 and HMBC data readily identified a benzofuran ring, a 3,4-methylenedioxyphenyl fragment, and two methoxy groups, one of these in a methyl carboxylate moiety. Upon integration, the 1 H NMR spectrum of 2 showed the presence of 14 protons in the structure. In addition, two O-methyl groups (δ 4.07 (3H, s) and 3.94 (3H, s)) and a methylenedioxy group as a singlet at 6.01 ppm were observed. The 13 C NMR spectrum of 2 ( 
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Arylbenzofuran neolignans from Nectandra purpurascens Natural Product Communications Vol. 5 (7) 2010 1065 C 3 unit joined to C-5, which indicated that compounds 2-4 have closely related structures. The location of the C-5 group and the assignment of the NMR signals were determined by analysis of the direct and long-range 1 H-13 C correlations. The HMBC spectrum of 2 showed 3 J CH correlations between the carboxylate group signal at δ C 167.3 and the proton signals at δ 7.91 (C-6) and 7.49 (C-4), which appear as two doublets with a small coupling constant (J = 1.6 Hz). These couplings indicate that the protons are oriented meta to each other and are both ortho to the carboxylate group, one of four susbtituents on a tetrasubstituted benzene ring fragment. Furthermore, diagnostic long-range correlations from both protons to a carbon signal at δ C 105.7 (C-2') were also observed. Long-range correlations observed from the aromatic doublet of doublets at 7.42 (H-6´) with the carbon at δ C 157.3 (C-2) of the benzofuran unit supported the linkage between both aromatic systems. The main difference in the 1 H NMR spectra of 2 and 3 consists of a deshielding of H-4 and H-6 due to the anisotropic effect produced by the carboxylate group. This effect is more pronounced in H-6 (Δδ = 1.31) than H-4 (Δδ = 0.55). The difference suggested that the carboxylate group probably adopts a preferred orientation that places H-6 near and coplanar to the C=O group and far from the methoxy group in the carboxylate fragment. 
Experimental

General experimental procedures:
Extraction and isolation:
A 600 g portion of air-dried powdered stem bark of N. purpurascens was exhaustively extracted with hot toluene (ca. 300 mL; 40ºC). After standing at room temperature overnight, an insoluble fraction was obtained (10.05 g). The solid was removed by filtration, and the filtrate evaporated under reduced pressure to give a crude extract (18.76 g). The insoluble fraction and the crude extract were combined based on very similar TLC analysis. The mixture (28.80 g) was divided into five equal parts. One (5.76 g) was subjected to column chromatography and eluted with mixtures of petroleum ether (40-60) and ethyl acetate as follows: 95:5, 9:1, 8:2, 7:3 (1 L each), 6:4, 1:1, 4:6, 3:7, 2:8, 1:9 and 5:95 (0.5 L each). In total, 150 fractions of 50 mL were collected. Fractions 14 to 76, containing 1-4, were collected in four different groups according to TLC (I: 0.19 g, II: 1.50 g, III: 0.02 g and IV: 0.03 g). Fractions 77 to 122, containing 1, 2, and 4, were collected in another group (V: 1.88 g).
Groups I to IV were separately chromatographed and eluted with petroleum ether-ethyl acetate 98:2 to obtain 12 fractions of 50 mL. In fractions 3 to 7, pure 3 (0.8863 g) was obtained as a white solid, MP 73-74°C, soluble in chloroform, ethyl acetate, dichloromethane and acetone. The remaining fractions 8 to 12 (0.772 g), containing 1, 2 and 4, were mixed with group V, and the resultant mixture divided into two equal parts. One of these parts (1.33 g) was subjected to column chromatography and was eluted with CH 2 Cl 2 -MeOH 97:3 to obtain 50 fractions of 50 mL. Fractions 7 to 12 were rechromatographed with the same system to obtain pure 4 (0.382 g) as a white solid, MP 179-180°C, soluble in chloroform, acetone, ethyl acetate and dimethylsulfoxide. Fractions 13 to 42 (0.637 g) containing mixed 1 and 2 were rechromatographed with petroleum ether-acetone 95:5 to obtain 48 fractions of 50 mL. Recrystallization of fractions 10 to 22 of this column from petroleum ether-ethyl acetate (8:2) produced pure 2 (0.057 g) as a white solid, MP 183-184°C, soluble in chloroform, acetone and ethyl acetate. Fractions 26 to 45 (0.415 g) containing mainly impure 1 were rechromatographed with petroleum ether-acetone (7:3) to obtain 34 fractions of 100 mL. Recrystallization of fractions 3 to 9 from CHCl 3 -MeOH (7:3) gave pure kumatakenin (0.1842 g) as a crystalline yellow solid, MP 179-180°C, soluble in chloroform and dimethylsulfoxide and slightly soluble in methanol. Thus, the above procedures gave 1.842 g of 1, (0.31 %), 0.568 g of 2 (0.09 %), 4.432 g of 3 (0.74%), and 3.822 g of 4 (0.64%).
Compound 2
MP: 183-184°C. 1 H and 13 C NMR: Table 1. 
